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(54) A method and device for superimposing additional information on a video signal 



(57) An additional information signal is superim- 
posed on a video signal at a very low level so that it does 
not stand out on the reproduced image. Spectral 
spreading code sequences are generated correspond- 
ing to different predetermined parts of the video signal. 
Bit information signals of the additional information sig- 
nal comprising plural bits are spectrally spread by the 
spreading codes to generate spectrally spread bit infor- 



mation signals corresponding to the plural bits. The 
spectrally spread bit information signals are superim- 
posed on corresponding different predetermined parts 
of the video signal. As high priority bit information sig- 
nals of the spectrally spread additional information sig- 
nal are superimposed on high priority parts of the video 
signal, high priority information in the additional informa- 
tion can be protected even if the video signal is modified. 
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Description 

[0001] This invention relates to a method and device 
for superimposing additional information on a video sig- 
nal at a very low level which has as little effect as pos- 
sible in a reproduced image. 
[0002] Devices for recording digital information, such 
as digital VTR and MD (mtni-disc) record players, are in 
widespread use.and DVD (digital video disc or digital 
versatile disk) devices with recording functions have al- 
so appeared. 

[0003] In these digital information recorders, various 
additional information signals can be recorded together 
with the main video and audio signals or computer data, 
etc. In this case, the additional information signal is a 
digital signal recorded on an area distinct from digital 
information signal areas, such as for example the head- 
ers added to every block of data or TOC (Table of Con- 
tents) area. 

[0004] In the case of a system where additional infor- 
mation is transmitted by superimposing on a conven- 
tional main video signal, therefore, the additional infor- 
mation signal is not superimposed directly on digital in- 
formation signals such as headers, but is recorded on 
an indirect area. 

[0005] The additional information signal may there- 
fore easily be eliminated by filtering or tampering, so that 
necessary additional information signals can no longer 
be detected by recording and playback devices. 
[0006] In particular, when control information and cop- 
yright information are added as additional information 
signals to prevent illegal duplication, their original pur- 
pose cannot be achieved due to the elimination of the 
additional information signal. 

[0007] Moreover, if the additional information signal is 
added to an indirect area, only the main information sig- 
nal will be obtained when the digital information signal 
is converted to an analog signal and the additional in- 
formation signal will be lost. 

[0008] This means that even if an anti-duplication 
control signal is added as an additional information sig- 
nal to prevent illegal duplication, this strategy is com- 
pletely ineffective when the signal is converted to an an- 
alog signal. 

[0009] . To solve this problem of the disappearance of 
the additional information signal when the signal is con- 
verted to an analog signal, the inventors already pro- 
posed a method wherein an additional information sig- 
nal such as an anti-duplication signal is spectrally 
spread, andfthe spectrally spread additional information 
signal is superimposed on a video signal during digital 
or analog recording (US Patent Application No. 
08/75510). 

[0010] In this method, spectral spreading is per- 
formed by, for example, generating a code of a PN 
(Pseudorandom Noise) sequence (hereafter, referred to 
as a PN code) at a sufficiently high rate and applying it 
to the additional information signal. An additional infor- 



mation signal such as a narrow-band, high level anti- 
duplication control signal is thereby converted to a wide- 
band, very low level signal which has no effect on the 
video signal. 

5 [0011] The additional information signal which has 
been spectrally spread in this way, i.e. the spectrally 
spread signal, is then superimposed oh an analog video 
signal and recorded on a recording medium. 
[0012] The video signal recorded on the recording 

10 medium may be either analog or digital. 

[0013] In this method, the additional information sig- 
nal, such as an anti-duplication control signal, is super- 
imposed with the same timing and frequency as the vid- 
eo signal. It is therefore difficult for a person who wishes 

is to perform illegal duplication to remove the superim- 
posed anti-duplication control signal from the video sig- 
nal. 

[0014] However, the additional information signal 
such as a superimposed anti-duplication control signal 
20 can still be detected and used by performing reverse 
spreading. 

[0015] Regarding ease of detection when the addi- 
tional information is superimposed on a video signal as 
a spectrally spread signal, additional information bits 

25 can be spectrally spread by a spreading code synchro- 
nized with a sync signal of the video signal so as to gen- 
erate a spectrally spread signal, and this spectrally 
spread signal then superimposed on the video signal. 
[0016] If the spreading code is generated in synch ro- 
se nism with the video signal, it is merely required to gen- 
erate, in synchronism with the sync signal of the video 
signal, a spreading code for performing reverse spread- 
ing when the additional information is to be detected. As 
it is simple to generate a reverse spreading code syn- 

35 chronized with the spreading code when the signal is 
superimposed, detection can be performed easily. 
[0017] For example, the additional information may 
be spectrally spread using a spreading code having a 
field period synchronized with the vertical sync signal of 

40 the video signal. 

[001 8] From the viewpoint of ease of detecting the ad- 
ditional information when it comprises plural bits and 
making use of the characteristics of spectral spreading 
techniques, the bit information in each of the plural bits 

45 can be spectrally spread by different sequences of 
spreading codes. For example, CGMS (Copy Genera- 
tion Management System) is a well-known anti-duplica- 
tion control signal. In CGMS, the anti-duplication control 
signal comprises two bits of information: 00 which per- 

so mits unrestricted duplication, 1 0 which permits only first 
generation copies, and 11 which prohibits duplication. 
[001 9] When these two bits of information are super- 
imposed in synchronism with a video signal by4he 
above-mentioned spectral spreading technique, the up- 

55 per bit of information is spectrally spread by a first 
spreading code sequence, and the lower bit of informa- 
tion is spectrally spread by a second spreading code se- 
quence, and the spectrally spread signals of the two se- 
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quences are superimposed at the same time on the vid- 
eo signal. 

[0020] In spectral spreading technology, the two bits 
of additional information superimposed as described 
hereabove can be detected by performing reverse 
spreading of the first and second spreading code se- 
quences which are synchronized with the image sync 
signal. 

[0021] However, when plural bits are spectrally 
spread by different spreading code sequences and are 
all superimposed on the video signal, although they are 
each superimposed at a very low level, they together 
result in a part with a high level. In this part, therefore, 
the superimposed additional information may have an 
effect on the reproduced image leading to a deteriora- 
tion of the S/N of the reproduced image. 
[0022] Therefore, one could obtain that the spectrally 
spread signal by spreading plural bits using different 
spreading code sequences should not be superimposed 
on all the areas of one screen, but in an area which does 
not interfere with observation of the screen such as the 
left or right edge. 

[0023] However, when the spectrally spread signal 
obtained from the bits of additional information is con- 
centrated in a fixed part of the screen, if the vertical sync 
signal of the video signal is changed in an effort to dis- 
able the anti-duplication control signal and the sync tim- 
ing is offset, it may occur that the additional information 
signal can not be detected. 

[0024] In particular, in the case of CGMS, the lower 

bit is [1] and if this lower bit is not detected, it may no 

longer be possible to prevent duplication. 

[0025] In the case of CGMS, even if the upper bit is 

[1], it is not possible to distinguish whether duplication 

is prohibited or permitted, but if the lower bit is [1], it 

means 

that duplication is prohibited. 

[0026] In other words in the case of CGMS, the lower 
bit has high priority, and if this high priority information 
bit is missing, effective anti-duplication is impossible. 
[0027] In the method and device for superimposing an 
additional information signal on a video signal according 
to this invention, spreading code sequences are gener- 
ated corresponding to different predetermined parts of 
a video signal in synchronism with a sync signal of the 
video signal, bit information signals of the additional in- 
formation signal comprising plural bits are spectrally 
spread by the spreading code sequences to generate 
spectrally spread bit information signals corresponding 
to the plural bits, and the spectrally spread bit informa- 
tion signals are superimposed on corresponding differ- 
ent predetermined parts of the video signal. 
[0028] In the hereinafter described embodiments of 
this invention, relatively high priority bit information sig- 
nals of the spectrally spread additional information sig- 
nal are superimposed on high priority parts of the video 



signal, so high priority information in the additional in- 
formation can be protected. 

[0029] Embodiments of the present invention can pro- 
vide a method and device for superimposing important 

s bits of additional information on a video signal with as 
little effect on the video signal as possible, and such that 
the additional information is not lost even when an at- 
tempt is made to illegally modify the video eignal. 
[0030] Some preferred embodiments of the method 

10 and device for superimposing additional information on 
a video signal according to this invention will now be de- 
scribed by way of non-imitative example with reference 
to the attached drawings, in which: 
[0031] Fig. 1 is a block diagram of a device to which 

is one embodiment of the additional information superim- 
posing device according to this invention is applied. 
[0032] Fig. 2 is a diagram for describing an additional 
information superimposing pattern in the additional in- 
formation superimposing method according to this in- 

20 vention. 

[0033] Fig. 3 shows an example of part of the con- 
struction of the device in Fig. 1 . 
[0034] Figs. 4A to 41 show a timing chart for describing 
one embodiment of the method of superimposing addi- 

25 tional information according to this invention. 

[0035] Fig. 5 is a figure showing an example of part 
of the construction of the device in Fig. 1 . 
[0036] Fig. 6 is a figure showing an example of part 
of the construction of the device in Fig. 1 . 

30 [0037] Figs. 7A to 7D show the relation between an 
information signal and a superimposing level of a spec- 
trally spread signal. 

[0038] Fig. 6 is a figure showing an example of a de- 
vice provided with a detecting unit for detecting addition- 
's al information superimposed by the superimposing 
method of this invention. 

[0039] Fig. 9 is a figure showing an example of part 
of the construction of the device in Fig. 8. 
[0040] Fig. 10 is adiagram for describing an additional 
40 information superimposing pattern in another embodi- 
ment of the additional information superimposing meth- 
od according to this invention. 
[0041] Fig. 1 1 is a diagram for describing an additional 
information superimposing pattern In another embodi- 
es ment of the additional information superimposing meth- 
od according to this invention; 
[0042] In the embodiment described hereafter, this in- 
vention is applied to a system where an analog output 
video signal from an image output device, such as from 
bo a DVD player, is supplied to a DVD recorder for the pur- 
pose of copying, and this copying is controlled. 
[0043] In other words, in this example, the additional 
information to be superimposed is an anti-duplication 
control signal. 

5$ [0044] The anti-duplication control signal in the case 
of this embodiment is the aforesaid two bits of additional 
information. The additional two bits of information of 
CGMS is superimposed in every field by a spreading 
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code which is synchronized with the vertical sync signal 
of the video signal, and the superimposing position is 
determined according to the respective priority of these 
two bits of information. 

[0045] In the following description, the lower bit which 
has the higher priority of the two bits of additional infor- 
mation of CGMS is superimposed in a center position 
in the horizontal directbn oh the screen as shown by the 
grid points in Fig. 1 , and the upper bit is superimposed 
on the left or right edges in a horizontal direction of the 
screen. 

[0046] For example, if a person attempts to make an 
illegal copy and shifts the phase of the vertical sync sig- 
nal of the video signal, as the video signal on the left 
edge or right edge of the screen is not regarded as an 
effective video signal area, the additional information 
superimposed on this part would effectively be re- 
moved, so detection would evidently be impossible. 
[0047] However, if the additional information is in the 
center part of the screen, this kind of disadvantage will 
not occur even if the phase of the vertical sync signal is 
shifted. 

[0048] In this system, in the DVD player, the anti-du- 
plication control information which has been spectrally 
spread is superimposed on the analog output video sig- 
nal, output and supplied to the DVD recorder. 
[0049] In the DVD recorder, the spectrally spread anti- 
duplication control information superimposed on the an- 
alog output video signal from the DVD player is detect- 
ed, and copy control is performed according to the de- 
tection output. 

[0050] The method of superimposing additional infor- 
mation according to this invention is applied to the su- 
perimposition of the spectrally spread signal, which is 
an additional information signal, in the DVD player. 
[0051] First the DVD player, which spectrally spreads 
and superimposes the anti-duplication control informa- 
tion, will be described. 

[0052] The anti-duplication control signal which is two 
bits of additional information is not spread by a single 
spreading code, the upper bit and lower bit of the infor- 
mation being spectrally spread by different spreading 
code sequences. 

[0053] In the following embodiment, the spectral 
spreading code is superimposed on the brightness sig- 
nal Y of the video signals, but is not superimposed on 
the color signal C. 

[0054] It may of course also be superimposed on the 
color signal C. However, the color signal of a video sig- 
nal is transmitted by, for example, two phase axis com- 
ponents such as color difference signals and the color 
is reproduced by the phases of these two axes. Conse- 
quently, if the spectrally spread signal were superim- 
posed on this color signal, there would be a change of 
hue even if the superimposed signal has a very low level 
so that the signal is relatively obvious. It is therefore dif- 
ficult to superimpose the spectrally spread signal with- 
out affecting the hue. 



[0055] According to this embodiment, the spectrally 
spread signal is superimposed only on the brightness 
signal, however to simplify the description, the term vid- 
eo signal* will be used without making any distinction 

s between the brightness signal Y and the color signal C. 
[0056] In Fig. 2, a digitized video signal and audio sig- 
nal are recorded together with an anti-duplication con- 
trol signal of a CGMS oh a disk 100, which in this exam- 
ple is a DVD. The anti-duplication control signal of the 

10 CGMS may be recorded in a track area referred to as a 
TOC (Table Of Contents) or directory on the innermost 
or outermost part of the disk 100, or on another record- 
ing area inserted in a track on which image data and 
audio data are recorded. 

is [0057] The following example describes the latter 
case, wherein the anti-duplication control signal is read 
simultaneously when the image data is read. 
[0058] The player of this example comprises a read- 
ing unit 11, decoding unit 12, D/A conversion circuit 13, 

20 superimposing unit 14, anti-duplication control signal 
extracting unit 15, SS additional information generation 
unit 16 (SS is an abbreviation for spectral spreading, 
same hereafter), sync separating unit 17, PN generation 
control unit 18, and superimposition level setting unit 19 

25 as shown in Fig. 2. 

[0059] The reading unit 11 extracts a reproduced vid- 
eo signal component S2 from a signal S1 obtained by 
reproducing the information recorded on the disk 100, 
and supplies it to the decoding unit 1 2 and anti-duplica- 

30 tion control signal extracting unit 1 5. 

[0060] The decoding unit 1 2 performs decoding of the 
reproduced video signal component S2 to form a digital 
video signal which is supplied to the D/A conversion cir- 
cuit 13. 

35 [0061] The D/A conversion circuit 13 D/Aconverts the 
digital video signal to an analog video signal S3 which 
comprises a sync signal. This is supplied to the sync 
separating unit 17 and superimposing unit 14. 
[0062] The anti-duplication control signal extracting 

40 unit 15 extracts the anti-duplication control signal S4 
added to the reproduced video signal component S2, 
and supplies it to the SS additional information genera- 
tion unit 16. 

[0063] The sync separating unit 1 7 extracts a horizon- 
45 tal sync signal H and vertical sync signal V from the an- 
alog video signal S3, and supplies them to the PN gen- 
eration control unit 1 8. 

[0064] Using the horizontal sync signal H and vertical 
sync signal V as reference signals, the PN generation 

50 control unit 18 generates PN generation enable signals 
ENa, ENb which show intervals where two kinds of PN 
codes PNa, PNb are generated, a PN code reset timing 
signal RE (hereafter, abbreviated as reset signal RE) 
which shows a PN code generation start timing, and a 

55 PN clock signal PNC LK. 

[0065] Fig. 3 is a block diagram describing a specific 
example of the PN generation control unit 18. As shown 
in Fig. 3, the PN generation control unit 1 8 according to 
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this embodiment comprises a PN generation timing sig- 
nal generating unit 181, PN clock generating unit 182 
which comprises a PLL, and a timing signal generating 
unit 183. 

[0066] The horizontal sync signal H and vertical sync s 
signal V from the sync separating unit 17 are supplied 
to the PN generation timing signal generating unit 181 
and timing signal generating unit 183. The horizontal 
sync signal H from the sync separating unit 17 is sup- 
plied to the PN clock generating unit 182. 
[0067] The PN generation timing signal generating 
unit 181 generates a reset signal RE, shown in Fig. 4B, 
of a vertical period which determines the repetition pe- 
riod of the PN code sequences used for spectral spread- 
ing, using the vertical sync signal V (Fig. 4A) as a refer- 
ence. 

[0068] In this example, the reset signal RE is a signal 
with a vertical period whose level drops at, for example, 
the leading edge of the vertical sync signal V. 
[0069] In this example, the PN generation timing sig- 
nal generating unit 181 generates the PN generation en- 
able signal ENa (Fig. 4D) and ENb (Fig. 4F) using the 
horizontal sync signal H (Fig. 4C). 
[0070] Also in this example, the PN generation enable 
signals ENa, ENb are low active signals, but the PN gen- 
eration enable signal ENa is a signal which is low level 
at both ends in the horizontal direction, while the PN 
generation enable signal ENb is a signal which is low 
level at the center in a horizontal direction. 
[0071] Using PLL, the PN clock generating unit 182 
generates a PN clock PNCLK in synchronism with the 
horizontal sync signal H, and having a period of a block 
BL 

[0072] This PN clock PNCLK determines the chip pe- 
riod of the spreading code. 

[0073] The timing signal generating unit 183 gener- 
ates various timing signals used in the device of Fig. 1 
based on the vertical sync signal V and horizontal sync 
signal H. 

[0074] The PN generation enable signals ENa, ENb, 
PN code reset signal RE and PN clock signal PNCLK, 
which are generated in the PN generation control unit 
18, are supplied to the SS additional information gener- 
ating unit 16. 

[0075] Fig. 5 shows a specific example of the con- 
struction of the SS additional information generating unit 
16, which comprises an anti-duplication control signal 
distributing unit 161, two PN generating units 162, 163, 
multipliers 164, 165 for spectral spreading, and a switch- 
ing circuit 166. 

[0076] The anti-duplication signal distributing unit 161 
divides the two bits of information of CGMS into an up- 
per bit and lower bit, supplies the upper bit to the multi- 
plier 164 and supplies the lower bit to the multiplier 165 
in synchronism with the generation timing of the PN 
codes PNa, PNb. 

[0077] For this purpose, the enable signals ENa, ENb 
are supplied to the anti-duplication signal distributing 



unit 161. The anti-duplication signal distributing unit 161 
supplies the upper bit to the multiplier 164 within the 
generation interval of the PN code sequence PNa, de- 
scribed hereafter, and supplies the lower bit to the mul- 
tiplier 165 within the generation interval of the PN code 
sequence PNb, described hereafter (Fig. 4H). 
[0078] The PN generating unit 162 generates the PN 
code sequence PNa according to the reset signal RE, 
PN clock PNCLK, and enable signal ENa supplied to it. 
The generated PN code sequence PNa is supplied to 
the multiplier 164. 

[0079] The PN generating unit 163 generates the PN 
code sequence PNb according to the reset signal RE, 
PN clock PNCLK, and enable signal ENb supplied to it. 
The generated PN code sequence PNb is supplied to 
the multiplier 165. 

[0080] That is, in this example, the PN generating 
units 162, 163 are reset in vertical period by the reset 
signal RE, and generate the PN codes PNa, PNb of dif- 
ferent, predetermined sequences. 
[0081] The PN code sequences PNa, PNb are gener- 
ated by the PN generating units 162, 163 according to 
the clock signal PNCLK only in a PN code generation 
enable state due to the PN enable signals ENa, ENb. 
[0082] In this example, as described hereabove, the 
PN generating units 162, 163 are permitted to generate 
the PN code sequences PNa, PNb when the enable sig- 
nals ENa, ENb are low level. The PN code series PNa 
is generated in the start and end regions of a horizontal 
interval as shown in Fig. 4E, and the PN code series 
PNb is generated in the center region of a horizontal in- 
terval as shown in Fig. 4G. 

[0083] In this case, as the PN generating units 162, 
163 are not reset in one vertical interval, different PN 
code sequences PNa(1), PNa (2) ... and PNb(1), PNb 
(2) ... are generated in the PN generation intervals as 
shown in Fig. 4E and Fig. 4G. 
[0084] However, the PN generating units 1 62, 1 63 are 
reset by the reset signal RE at the beginning of a vertical 
interval, so the PN code series PNa, PNb are generated 
in each vertical interval. 

[0085] Fig. 6 is a figure showing the construction of 
one of the two PN generating units 162, 163, e.g. the 
PN generating unit 162. 

[0086] The PN generating unit 162 of this example 
comprises 15 D flip-flops REG1-REG15 which form a 
15 stage shift register, and EXCLUSIVE OR circuits EX- 
OR1-EX-OR3 which compute a suitable tap output of 
this shift register. 

[0087] The PN generating unit 162 6hown in Fig. 5 
generates PN codes PNa based on the enable signal 
ENa, PN clock signal PNCLK, and PN code reset timing 
signal RE as mentioned above. 
[0088] The other PN generating unit 1 63 generates a 
PN code sequence PNb which is different from the PN 
code sequence PNa by, for example, supplying the input 
signals of the EXCLUSIVE OR circuits EX-OR1-EX- 
OR3 from D flip-flops which are different from those of 
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Fig. 6. 

[0089] The PN code sequence PNa generated by the 
PN generating unit 162 is supplied as described above 
to the multiplier 164. The upper bit of the anti-duplication 
control signal sent from the anti-duplication control sig- 
nal distributing unit 161 in synchronism with the gener- 
ation timing of this PN code sequence PNa, is spectrally 
spread by the PN code sequence PNa in this multiplier 

164, as shown in Fig. 4H. 

[00901 This spectrally spread signal is supplied to one 
input terminal a of the switching circuit 166. 
[0091] Similarly, the PN code sequence PNb gener- 
ated by the PN generating unit 163 is supplied to the 
multiplier 165. The lower bit of the anti-duplication con- 
trol signal sent from the anti-duplication control signal 
distributing unit 161 in synchronism with the generation 
timing of this PN code sequence PNb, is spectrally 
spread by the PN code sequence PNb in this multiplier 

165, as shown in Fig. 4H. 

[0092] This spectrally spread signal is supplied to the 
other input terminal b of the switching circuit 166. 
[0093] In this example, the switching circuit 166 is 
changed over by the enable signal ENb to the input ter- 
minal a in regions on the left and right edges of one hor- 
izontal interval, and changed over to the input terminal 
b in the center region of one horizontal interval. 
[0094] As a result, in the regions of the left and right 
edges of the screen in each horizontal interval, a spec- 
trally spread signal wherein the upper bit of CGMS is 
spread by the PN code sequence PNa is obtained on 
the left and right edges of the screen in each horizontal 
interval, and a spectrally spread signal wherein the low- 
er bit of CGMS which is the important bit, is spread by 
the PN code sequence PNb, is obtained in the center 
region of the screen in each horizontal interval from the 
switching circuit 166. 

[0095] In the superimposition level setting unit 19, a 
spectrally spread signal PS from this switching circuit 
166 is a very low level signal depending on the values 
"0 B , T of the chips of the spectrally spread signal, and 
it is supplied to the superimposing unit 14. 
[0096] Specifically, the superimposition level setting 
unit 19 performs D/A conversion whereby the spectrally 
spread signal which is a digital signal is converted to an 
analog Signal. 

[0097] In this case of this example the superimposi- 
tion level setting unit 1 9 outputs an analog level accord- 
ing to the chip value of the spectrally spread anti-dupli- 
cation control signal to the superimposing unit 14, i.e. a 
positive very low level when the chip value of the SS 
anti-duplication control signal is m 0\ and a negative very 
low level when the chip value of the SS anti-duplication 
control signal is T. 

[0098] The superimposing unit 14 superimposes the 
analog SS anti-duplication control signal mentioned 
above on the analog video signal S3 so as to form an 
output video signal VI which is output. 
[0099] Hence, the superimposing unit 14 has the 



function of a superimposing means which superimpos- 
es the SS anti-duplication control signal, an anti-dupli- 
cation control signal spectrally spread by the PN code 
sequence PS, on the analog video signal S3. 
s [01 00] Figs. 7A and 7B show the relation between the 
anti-duplication control signal and the video signal as a 
spectrum. 

[0101] The anti-duplication control signal is a tow bit 
rate signal containing only a small amount of informa- 

10 tion, and it is a narrow-band signal as shown in Fig. 7 A. 
[0102] When this is spectrally spread, it becomes a 
wideband signal as shown in Fig. 7B. 
[0103] The spectrally spread signal level decreases 
in inverse proportion to the bandwidth spreading ratio. 

is [0104] This spectrally spread signal, i.e. the SS anti- 
duplication signal, is superimposed on the information 
signal by the superimposing unit 14, and in this process, 
the SS anti-duplication signal is superimposed at a 
smaller level than the dynamic range of the video signal 

20 which is the information signal, as shown in Fig. 7C. 
[0105] Hence, deterioration of the main information 
signal due to this superimposition can be almost com- 
pletely prevented. 

[01 06] Therefore, when the video signal on which the 

25 SS anti-duplication control signal is superimposed, is 
supplied to a monitor and the video signal is reproduced, 
the SS anti-duplication control signal has almost no ef- 
fect, and a good reproduced image is obtained. 
[0107] On the other hand, when reverse spectral 

30 spreading is performed to detect the SS anti-duplication 
control signal on the recording side, as described here- 
after, the SS anti-duplication control signal is restored 
as a narrow-band signal as shown in Fig. 7D. 
[0108] By providing a sufficient bandwidth spreading 

35 factor, the power of the anti-duplication signal after re- 
verse spreading exceeds the power of the information 
signal, so it can be detected. 
[01 09] As the SS anti-duplication control signal super- 
imposed on the analog video signal has the same timing 

40 and frequency as the analog video signal, deletion or 
modification is impossible by frequency filtering or sim- 
ple substituting of information. 
[0110] Hence, the SS anti-duplication control signal 
which is superimposed on the video signal cannot be 

45 removed, and is therefore supplied to monitors and re- 
corders without fail. 

[0111] It is therefore difficult to tamper with or remove 
the anti-duplication signal, so this anti-duplication con- 
trol definitively prevents illegal duplication. 

so [0112] Moreover, according to the above construc- 
tion, spectral spreading was performed using a PN code 
sequence having a vertical period based on the vertical 
sync signal. Hence, the PN code sequence for reverse 
spectral spreading required to detect this spectrally- 

55 spread signal from the video signal can easily be gen- 
erated based on a signal synchronized with the vertical 
sync signal detected from the video signal. 
[0113] That is, it is unnecessary to perform synchro- 
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nization control of the PN code for reverse spreading, 
for example, by a sliding correlation device. 
[0114] Moreover, the anti-duplication control is per- 
formed more effectively by having superimposed impor- 
tant bits in the center region in the horizontal direction 
of the screen which is not much affected by tampering 
with the video signal. 

[0116] The analog output video signal on which the 
SS anti-duplication control information is superimposed, 
is then supplied to a monitor which displays the image 
on a recorder 14 described hereafter. 
[0116] Next, the recorder which receives the analog 
video signal from the aforesaid DVD player and records 
it will be described. 

[01 1 7] Fig. 8 is a figure which describes the video sig- 
nal recorder (referred to hereafter simply as "recorder") 
used in this system. 

[0118] As shown in Fig. 8, the recorder comprises an 
A/D conversion circuit 21 , encoder 22, write unit 23, de- 
tecting unit 24 (referred to hereafter as SS anti-duplica- 
tion control signal detecting unit) for detecting the anti- 
duplication signal which has been spectrally spread and 
superimposed on the video signal, duplication control 
unit 25 which permits or prohibits duplication, sync sep- 
arating unit 26, and PN generation control unit 27. 
[01 19] A recording medium 200 is a DVD on which the 
video signal is written by this recorder. 
[0120] The analog video signal Vi supplied by the 
player is converted by the A/D conversion circuit 21 into 
a digital video signal S2i, and supplied to the encoding 
unit 22, SS anti-duplication control signal detecting unit 
24, and sync separating unit 26. 
[0121] The encoding unit 22 receives the digital video 
signal S21, removes the image sync signal, and per- 
forms processing on the digital video signal such as data 
compression to form a digital video signal S22 for re- 
cording on the recording medium 200 which is supplied 
to the write unit 23. 

[0122] The sync separating unit 26 extracts the hori- 
zontal sync signal H and vertical sync signal V from the 
digital video signal S21 prior to encoding, and supplies 
the result to the PN generation control unit 27. 
[0123] The PN generation control unit 27 of the re- 
corder has the same construction as the PN generation 
control unit 18 of the player which was described refer- 
ring to Fig. 3. 

[0124] Herein, therefore, the PN generation control 
unit 27 will be described assuming that it has the same 
construction as that shown in Fig. 3. 
[0125] The PN generation timing signal generating 
unit 181 of the PN generation control unit 27 generates 
the PN code reset timing signal RE (referred to hereafter 
simply as reset signal RE) which provides the reset tim- 
ing of the PN code sequences PNa, PNb for reverse 
spectral spreading corresponding to the player de- 
scribed above by using the vertical sync signal V as a 
reference signal, and generates enable signals ENa, 
ENb corresponding to the enable signal in the player by 



using the horizontal sync signal H as a reference signal. 
[0126] The reset signal RE generated here is the 
same signal as the PN code reset timing signal RE gen- 
erated in the PN generation control unit 18 of the player. 

5 described above. It provides a timing corresponding to 
a start position in a vertical interval of the video signal. 
[0127] The PN clock generating unit 182 of the PN 
generation control unit 27 generates a PN clock signal 
PNCLK which synchronizes with the horizontal sync sig- 

10 nal H. This clock signal PNCLK is a signal correspond- 
ing to the clock signal PNCLK used in the player de- 
scribed hereabove. 

[0128] Moreover, the timing signal generating unit 1 83 
of the PN generation control unit 27 generates various 

is timing signals based on the horizontal sync signal H. 
[0129] The reset signal RE, enable signals ENa, ENb, 
and clock signal PNCLK generated in the PN generation 
control unit 27 are supplied to the PN generating unit 28. 
[01 30] The enable signals ENa, ENb and clock signal 

20 PNCLK from the PN generation control unit 27 are sup- 
plied to the SS anti-duplication control signal detecting 
unit 24. 

[0131] This SS anti-duplication control signal detect- 
ing unit 24 has the construction shown in Fig. 9. 

25 [01 32] Specifically, the SS anti-duplication control sig- 
nal detecting unit 24 has an identical construction re- 
spectively to the two PN generating units 1 62, 1 63 in the 
SS additional information generating unit 16 of the play- 
er. It comprises two PN generating units 241 , 242 which 

30 respectively generate identical PN code sequences 
PNa, PNb, a switching circuit 243, a reverse spreading 
multiplier 244, and a bit distinguishing unit 245. 
[01 33] As in the above-mentioned case, the reset sig- 
nal RE from the PN generation control unit 27, PN clock 

35 signal PNCLK, and enable signals ENa, ENb are sup- 
plied to the PN generating units 241, 242 as shown in 
the figure. 

[0134] As a result, PN code sequences PNa, PNb 
synchronized with the PN code sequences used for 

40 spreading which were generated in the SS additional in- 
formation generating unit 1 6, are respectively generated 
by the PN generating units 241 , 242, and are supplied 
via the switching circuit 243 to the multiplier 244. 
[0135] The switching circuit 243 is changed over by, 

4S for example, the enable signal ENb respectively to an 
input terminal a (PNa side) in regions on the left and 
right edges of the screen in each horizontal interval, and 
an input terminal b (PNb side) in the center region of the 
screen in each horizontal interval? 

so [01 36] As a result, a PN code sequence which is ex- 
actly synchronized with the PN code sequence used in 
the SS additional information generating unit 16 is sup- 
plied by the switching circuit 243 to the multiplier 244. 
[0137] In the multiplier 244, reverse spectral spread- 

55 ing is performed, and both bits of the anti-duplication 
control signal are restored. 

[0138] The output signal from this multiplier 244 is 
supplied to the bit distinguishing unit 245. The two bit 
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anti-duplication control signal S24 of CGMS is thereby 
distinguished from the two bits of additional information 
dispersed between the left and right edges and the cent- 
er region in a horizontal direction. 
[0139] The anti-duplication control signal S24 thus 
obtained is supplied to the anti-duplication unit 25. 
[0140] The anti-duplication unit 25 decodes the anti- 
duplication control signal S24, and determines whether 
duplication of the video signal supplied to the recorder 
is permitted or prohibited. 

[01 41] Based on the distinction result, a write control 
signal S25 is generated and supplied to the write unit 
23 so as to either permit or prohibit writing of the video 
signal S22. 

[01 42] When the write control signal S25 permits writ- 
ing, the write unit 23 writes the video signal S22 on the 
recording medium 200, and when the write control sig- 
nal S25 prohibits writing, the write unit 23 does not write 
the video signal S22 on the recording medium 200. 
[0143] Hence, the recording device of this embodi- 
ment extracts the anti-duplication control signal super- 
posed on the image signal by performing reverse spec- 
tral opfQ^ding on the video signal whereon the SS anti- 
duplication control signal has been superimposed, us- 
ing the same code sequence as the PN code sequence 
PS used for spectral spreading. 
[0144] In this case, two bits of additional information 
are dispersed according to the priority of the bits, and 
the bit with higher priority is superimposed in a position 
(in the above example, in the center in a horizontal di- 
rection) which is unaffected by tampering with the video 
signal. Therefore, even if tampering with the video signal 
occurs, the important bit is not lost. 
[0145] The synchronization of the PN code may shift 
relative to the vertical sync signal of the video signal, so 
sync control of the PN code for reverse spreading is re- 
quired, but as this synchronous control need only be one 
horizontal interval at most, the important bits can be de- 
tected without fail. 

[01 46] Moreover in the above embodiment, as differ- 
ent PN code sequences were used for each information 
bit, the superimposing position on the video signal is de- 
termined for each bit, and so each bit can be detected. 
[0147] According to the aforesaid first embodiment, 
although plural bits of additional information were dis- 
persed, important bits were grouped in the center of the 
horizontal direction of the screen, but there is no need 
to group the important bits in this way. 
[0148] According to this second embodiment, plural 
bits of additional information are dispersed evenly. 
[0149] Fig. 10 shows the case wherein plural bits of 
additional information are superimposed according to 
the second embodiment. In this case also, when the two 
bits of additional information of CGMS are superim- 
posed on the video signal, the area of one screen is di- 
vided into plural squares, and upper and lower informa- 
tion bits are superimposed alternately in these squares 
so as to form a checkered pattern. In the figure, a spec- 
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trally spread signal comprising lower bits which are 
spectrally spread is superimposed in the squares with 
grid points? 

[01 50] In this second embodiment also, the upper and 
5 lower bits are respectively spectrally spread using dif- 
ferent PN code sequences, for example the aforesaid 
PN code sequences PNa, PNb, to obtain a superim- 
posed SS additional information signal in the same way 
as the aforesaid first embodiment. The SS anti-duplica- 
10 tion control signal superimposed on the video signal is 
generated in essentially the same way as that of the first 
embodiment by generating enable signals ENa, ENb 
based on the vertical sync signal V and horizontal sync 
signal H which are supplied to the PN generator that 
1$ generates the PN code sequences PNa, PNb respec- 
tively, so as to obtain the pattern in Fig. 10. 
[0151] As only one spectrally spread signal is super- 
imposed on each of the square dispersion areas, it is 
easy to superimpose the signal at a very low level which 

20 does not affect the reproduced image from the video sig- 
nal even if there are plural bits of additional information. 
[01 52] The information bits are widely dispersed over 
the screen : so even if the screen information is modified 
by tampering which would cause loss of part of the in- 

2$ formation, the information bits remain and the additional 
information can be extracted without fail. 
[01 53] Also, it is possible to reverse spread and detect 
for example only the important bits by generating a 
spreading code for the important bits according to the 

30 dispersion pattern of these bits. 

[01 54] Fig. 1 1 relates to the superimposing position of 
plural bits according to the third embodiment. According 
to the third embodiment, when the aforesaid two bits of 
CGMS additional information are superimposed on the 

35 video signal, one screen is divided into two parts in a 
horizontal direction as shown in Fig. 11, and the upper 
bit is assigned to the right half and the lower bit to the 
left half as shown by the grid points. 
[01 55] In this third embodiment, the upper bit and low- 

40 er bit are spectrally spread by, for example, the afore- 
said PN code sequences PNa, PNb respectively, so as 
to obtain the superimposing SS additional information 
signal as in the case of the aforesaid first embodiment. 
[0156] The SS anti-duplication control signal super- 

45 imposed on the video signal is generated in essentially 
the same way as that of the first embodiment by gener- 
ating enable signals ENa, ENb based on the vertical 
sync signal V and horizontal sync signal H which are 
supplied to the PN generator that generates the PN 

so code sequences PNa, PNb respectively, so that the first 
and second halves in a horizontal direction are low level. 
[0157] In this third embodiment, as only one spectrally 
spread signal is superimposed on each of the left and 
right halves of the screen, it is easy to superimpose the 

ss signal at a very low level which does not affect the re- 
produced image from the video signal even if there are 
plural bits of additional information. 
[0158] According to this third embodiment, only the 
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important bits can be detected by generating a bit 
spreading code corresponding to the area on the left 
where the important bits are situated, and performing 
reverse spreading on these bits. 

[0159] According to the above embodiment, one £ 
screen was divided, one bit of the plural bits of additional 
information was assigned-to each of the resulting areas, 
and superimposed on the video signal. However, the re- 
set period of the spectral spreading code may be plural 
vertical periods instead of one vertical period, and the 10 
plural bits of additional information dispersed and dis- 
tributed in a spatial direction. 
[01 60] For example, important information bits can be 
assigned to each field of the video signal, to every other 
field, or to one field in plural fields. 1* 
[0161] In this case, a reset signal RE in plural field 
units is needed, but this reset signal RE can easily be 
generated by superimposing a time code or the like on 
the video signal. 

[01 62] One bit of information can of course be super- 20 
imposed not in one field, but over plural fields. 
[01 63] The reset period of the spreading code may be 
one horizontal period or plural horizontal periods. In this 
case, the plural bits of additional information are dis- 
persed in units of one horizontal period or plural hori- 25 
zontal periods, and their superimposing position is de- 
termined according to priority. 
[01 64] Moreover, the invention may also take the form 
of a combination of the aforesaid first and second em- 
bodiments. 30 
[01 65] That is, each of the plural bits of additional in- 
formation are superimposed at dispersed positions of 
the video signal, and important information is superim- 
posed at a position which would be unaffected by tam- 
pering with the video signal. 35 
[0166] In the aforesaid embodiment, the superimpo- 
sition level was set to either positive or negative accord- 
ing to "0" or "1" of the chip of the spreading code, but 
one level may be 0 level and the other either positive or 
negative. ™ 
[01 67] Moreover, in the aforesaid description, the ad- 
ditional information signal which was spectrally spread 
and superimposed on the video signal was an anti-du- 
plication control signal, however the additional informa- 
tion is not limited to an anti-duplication control signal, 
and may also be, for example, information related to the 
digital video signal, or for example a time code for iden- 
tifying each field or copyright information, etc. 
[0168] As copyright information, a serial number 
specifying the recording device may for example be so 
used. 

[0169] If this serial number is superimposed and re- 
corded on the digital video signal Vi, it is easy to track 
the copying history. 

[0170] It will moreover be understood that the addi- 55 
tional information is not limited to two bits, but may also 
be three or more bits. 

[0171] In the aforesaid description, the spectrally 



spread signal was superimposed on an analog video 
signal, but it may of course be superimposed on a digital 
video signal in which case this invention can still be ap- 
plied. 

[0172] Moreover, it is possible to superimpose the 
spectrally spread signal on the video signal by specify- 
ing that, when the value of the additional information bit 
is, for example, m V t the PN code of the sequence cor- 
responding to this bit is superimpose, and when the ad- 
ditional information bit is "0\ it is not superimposed. 
[0173] Moreover, in the above description, additional 
information bits were spectrally spread by using differ- 
ent PN code sequences for each bit, however a common 
spreading code may also be used for all bits. 
[0174] Further, the spreading code is not limited to a 
PN code, but may also be another code such as a gold 
code. 

[0175] Moreover, this invention may be applied also 
to the case where, instead of spectrally spreading and 
superimposing additional information, a signal corre- 
sponding to each bit is superimposed on the video signal 
at a very low level which does not affect the reproduced 
image. 

[0176] Moreover, in the aforesaid description, the in- 
vention was applied to a recording and playback sys- 
tem, but it may be applied also to the case where addi- 
tional information is superimposed on the video signal 
and transmitted by various media, for example, radio 
waves, cables or infrared waves. 



Claims 

1. A method of superimposing additional information 
signal on a video signal, wherein: 

spreading code sequences are generated cor- 
responding to different predetermined parts of 
a video signal in synchronism with a sync signal 
of said video signal, 

bit information signals of said additional infor- 
mation signal comprising plural bits are spec- 
trally spread by said spreading code sequenc- 
es to generate spectrally spread bit information 
signals corresponding to said plural bits, and 
said spectrally spread bit information signals 
are superimposed on said corresponding differ- 
ent predetermined parts of said video signal. 

2. A method as claimed in Claim 1 , wherein said plural 
bits of said additional information signal have differ- 
ent priorities, and said spectrally spread bit informa- 
tion signals corresponding to high priority bits are 
superimposed on high priority parts of said video 
signal. 

3. A method as claimed in Claim 2, wherein said spec- 
trally spread bit information signals corresponding 
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to high priority bits of plural bits of said additional 
information signal are superimposed on a part 
equivalent to an image center of said video signal. 

4. A method as claimed in any one of the preceding s 
claims, wherein said plural bits of said additional in- 
formation signal have, different priorities, and said 
spectrally spread bit information signals corre- 
sponding to high priority bits of plural bits of said 
additional information signal are superimposed on 10 
separate parts of one image of said video signal. 



tion signal have different priorities, and said spec- 
trally spread signal generating means uses spread- 
ing codes sequences which are generated by as- 
signing relatively high priority bits of said plural bits 
to separate parts of one image of said video signal. 

11. A device as claimed in any one of claims 7 to 10, 
wherein said spreading code sequence generating 
means generates spreading codes comprising dif- 
ferent spreading code sequences corresponding to 
different predetermined parts of said video signal. 



5. A method as claimed in any one of the preceding 
claims, wherein said spreading code sequences 
generated in correspondence with different prede- 
termined parts of said video signal comprise differ- 
ent spreading code sequences. 



12. A device as claimed in any one of claims 7 to 11, 
wherein said additional information signal is an anti- 
duplication control signal for controlling duplication 
of said video signal on a recording medium. 



6. A method as claimed in any one of the preceding 
claims, wherein said additional information signal is 20 
an anti-duplication control signal for controlling du- 
plication of said video signal on a recording medi- 
um. 



7. A device for superimposing information signal on a 25 
video signal, comprising: 

means for generating spreading code sequenc- 
es corresponding to different predetermined 
parts of a video signal in synchronism with a so 
sync signal of said video signal; 
means for spectrally spreading bit information 
signals of said additional information signal 
comprising plural bits by said spreading code 
sequences to generate spectrally spread bit in- & 
formation signals corresponding to said plural 
bits; and 

means for superimposing said spectrally 
spread bit information signals on said corre- 
sponding different predetermined parts of said 40 
video signal. 



8. A device as claimed in Claim 7, wherein said plural 
bits of said additional information signal have differ- 
ent priorities, and said spectrally spread signal gen- 45 
erating means uses spreading codes sequences 
which are generated by assigning relatively high pri- 
ority bits of said plural bits to corresponding rela- 
tively high priority parts of different predetermined 
parts of said video signal. 50 

9. A device as claimed in Claim 8, wherein said rela- 
tively high priority parts of different predetermined 
parts of said video signal are parts equivalent to an 
image center of said video signal. 55 

1 0. A device as claimed in any one of claims 7 to 9, 
wherein said plural bits of said additional informa- 
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